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Description 
BACK LIGHT UNIT 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The invention relates to a back light unit, and more par- 
ticularly, to a back light unit with high thermal dissipation. 
[0003] 2. Description of the Prior Art 

[0004] a back light unit is one of the key elements of liquid crys- 
tal display (LCD) panel and is applied to many modern 
electric devices, such as a digital camera, mobile phone, 
person digital assistant (PDA), computer monitor, and flat 
television. In general, the back light unit is set in the 
backside of a display panel. The back light unit comprises 
a light source generator, a diffuser positioned on the light 
source generator for uniformly scattering the light beams 
from the light source generator, and a plurality of prisms 
positioned on the diffuser to raise the brightness and 
make the lightness of the whole display panel uniform. 
There are two types of back light units: direct-underlying 



type and edge light type. In a direct-underlying type, the 
light source generator is positioned in the backside of the 
display panel. Because there are more spaces in the back- 
side of the display panel, the light source generator may 
contain more than two florescent tubes to increase the 
lightness. As a result, a display panel requiring higher 
lightness or larger size, such as LCD monitor or LCD tele- 
vision used outside, adopts the direct-underlying type be- 
ing its back light unit. On the other hand, an edge type 
back light unit comprises a light resource set in a flank of 
the display panel so as to reduce the thickness of the dis- 
play panel. Therefore an edge type back light unit can 
satisfy the requirements of being thin, light, and saving 
power when applied to an LCD monitor or notebook. 
[0005] pig. 1 is a section view of a direct-underlying type back 
light unit 10 according to the prior art.The direct- 
underlying type back light unit 10, which is set in a back- 
side of a display panel 20, comprises a light source gen- 
erator 12, a diffuser 16 set between the light source gen- 
erator 12 and the display panel 20, a housing 18 enclos- 
ing the light source generator 12, and a reflecting sheet 
14 set under the light source generator 12 and fixed on 
the inside surface of the housing 18. The light source 



generator 12 is used to supply a light source to emit light 
beams to the display panel 20. The reflecting sheet 14 is 
used for reflecting light beams from the light source gen- 
erator 12 up to the diffuser 16 to raise the utility of the 
light beams. The diffuser 16 can further scatter the light 
beams to provide uniformly scattered light beams to the 
display panel 20. The housing 18 is used to position the 
diffuser 16, reflecting sheet 14, and the light source gen- 
erator 12. The direct-underlying type back light unit 10 
according to the prior art usually further comprises a dif- 
fusion film and a plurality of prisms (not shown) set on 
the diffuser 16 to correct the lightness and uniformity of 
the back light unit, wherein the amount and position of 
the diffusion film and the prism is different according to 
the design and requirements of the display panel. 
[0006] For achieving the goal of high lightness and thinness, the 
light source generator of a back light unit is usually set in 
an airtight chamber, thus it is hard to radiate the heat 
produced by the display panel and the back light unit to 
the external environment when the display panel is oper- 
ated. As the operation time becomes longer, the heat in 
the back light unit is accumulated and it results in the 
temperature around the fluorescent tubes being too high 



to maintain normal operation, so that the performance of 
the display panel will be reduced (for example, a portion 
of the image may flash) and the lifetime of the elements 
of the back light unit will be shortened. 
[0007] For improving the heat dissipation of a back light unit, JPN 
2001-297623 disclosed using vent holes and a fan to be 
the heat transferring device of the back light unit. It 
taught setting a plurality of small holes on the housing of 
the back light unit to serve as vent holes, and to set a fan 
outside the vent holes to create a heat convection be- 
tween the back light unit and the external environment. 
However, as the vent holes and the fan are set, the noise 
of the van occurs and the dust easily intrudes into the 
back light unit to reduce the utility of the light. In JPN 
2001-216870, a radiating area of the back light unit is 
increased to improve the heat dissipation of the back light 
unit, which means the housing of the fluorescent tubes 
electrodes is made as bended shapes. However, there is 
still a limitation of increasing the radiating area according 
to JPN 2001-216870, thus only a small amount of heat 
can be dissipated, and the heat accumulation problem of 
the back light unit is not solved yet. Therefore how to im- 
prove the heat dissipation of the back light unit and si- 



multaneously raise the utility of light of the display panel, 

and furthermore to improve the display performance and 

extend the lifetime of the device is an important issue for 

manufactures of back light units. 
Summary of Invention 

[0008] it is therefore one object of the present invention to pro- 
vide a back light unit with high thermal dissipation to 
solve the above-mentioned problem. 

[0009] According to the claimed invention, the back light unit 
comprises a light source generator for providing light 
beams to the display panel, a diffuser set between the 
light source generator and the display panel for uniformly 
scattering light beams to the display panel, and a housing 
enclosing the light source generator and connecting to 
the diffuser. The housing further comprises a plurality of 
heat pipes for being a heat transfer interface between the 
back light unit and the external environment. 

[0010] it is an advantage of the claimed invention that the back 
light unit comprises a plurality of heat pipes with high 
thermal conductivity set in the housing so that the inter- 
nal portion of the back light unit can be maintained in an 
isothermal state. It can avoid heat being seriously accu- 
mulated around the light source generator, thus the prob- 



lem of the internal devices of the back light unit being 
damaged by the high temperature or nun-uniform tem- 
perature distribution is solved. As a result, the claimed in- 
vention can improve the heat transfer of a back light unit, 
and furthermore raise the utility of light and lightness of 
the back light unit to make the display panel have a better 
performance and a longer lifetime. 
[0011] These and other objects of the present invention will be 
apparent to those of ordinary skill in the art after having 
read the following detailed description of the preferred 
embodiment that is illustrated in the various figures and 

drawings. 
Brief Description of Drawings 

[0012] pig. 1 is a section view of a direct-underlying type back 

light unit according to the prior art. 
[0013] pig. 2 is a section view of a back light unit according to 

the first embodiment of the present invention. 
[0014] Fig. 3 is a top view of the back light unit in Fig. 2. 

[0015] Fig. 4 is a section view of a back light unit according to 
the second embodiment of the present invention. 

[0016] Fig. 5 is a schematic diagram of a reflected light path of 
the bottom of the housing of the back light unit in Fig. 4. 



[0017] pig. 6 is a section view of the back light unit according to 

the third embodiment of the present invention. 

[0018] pig. 7 is a schematic diagram of a reflected light path of 

the bottom of the housing of the back light unit in Fig. 6. 
Detailed Description 

[0019] The primary advantage of the present invention is that the 
present invention back light unit contains a plurality of 
heat pipes with high thermal conductivity formed on the 
housing so that the internal portion of the back light unit 
can be maintained in an isothermal state to avoid heat be- 
ing accumulated around the light source generator and 
the heat dissipation effect can be increased. 

[0020] Fig. 2 is a section view of a back light unit 110 according 
to the first embodiment of the present invention. Fig. 3 is 
a top view of the back light unit 110 in Fig. 2. The back 
light unit 110 is a direct-underlying type back light unit 
set in the backside of a display panel 120, which com- 
prises a diffuser 116, a light source generator 112 set un- 
der the diffuser 116, and a housing 118 enclosing the 
light source generator 112. The back light unit 110 also 
comprises a diffusion film and a plurality of prisms (not 
shown) set on the diffuser 116 to correct the lightness 
and uniformity of the back light unit 110. The sidewalls of 



the housing 118 extend up to connect to the edge of the 
diffuser 116 so that a chamber 122 is formed inside the 
housing 118. On the inside surface of the housing 118 is 
a layer of reflecting film 114 so that the utility of light can 
be raised so that light beams emitted from the light 
source generator 112 will be reflected by the reflecting 
film 114 to pass through the chamber 122 to the diffuser 
116. Furthermore, a plurality of heat pipes 124 are posi- 
tioned at the contact points of the upside of the housing 
118 and the diffuser 116, and each heat pipe 124 can se- 
lectively be connected to a radiator piece 126 with high 
heat conductivity for being a heat transfer interface be- 
tween the back light unit 110 and the external environ- 
ment. The light source generator 112 comprises a plural- 
ity of fluorescent tubes, wherein the type, shape, and ar- 
rangement of the fluorescent tubes are not limited in the 
present invention. In this embodiment, the light source 
generator 112 is composed of a plurality of cold cathode 
fluorescent lamps (CCFL) arranged in parallel with each 
other in the chamber 122. The housing 118 comprises a 
flat bottom surface and four inclined sidewalls, which can 
either comprise alumna or an alloy of other metal materi- 
als, or can be composed of a PET film or a PC resin with a 



reflecting film 114 made from high reflectivity material, 
such as a metal, on the inside surface. Since the inside 
surface of the housing 118 contains the reflecting film 
114, and the sidewalls of the housing 118 are inclined, 
the utility of light can be raised. 

[0021] According to this embodiment, the heat pipes 124 are po- 
sitioned at the contact points of the upside of the housing 
118 and the diffuser 116 so that this arrangement will not 
influence the light path inside the back light unit 110. 
Therefore the lightness of the display panel 120 is not re- 
duced by setting the heat pipes 124. The heat pipe 124 
can be a solid heat-conductive pipe composed of copper, 
alumna, tin, or an alloy of the above metal materials. The 
heat pipe 124 also can be a hollow heat-conductive pipe 
comprising the above-mentioned metal materials, and the 
inner portion of the hollow pipe contains a cooling liquid 
with high specific heat, such as pure water, for transfer- 
ring the heat produced by the back light unit to the exter- 
nal environment. As a result, the temperature of the inter- 
nal portion of the back light unit 110 can be balanced so 
that the rate of thermal dissipation can be raised to re- 
duce the temperature of the entire back light unit 110. 

[0022] Referring to Fig. 4, which is a section view of a back light 



unit 210 according to the second embodiment of the 
present invention, the back light unit 210 is a direct- 
underlying type back light unit set in the backside of a 
display panel 220. The back light unit 210 comprises a 
diffuser 216, a light source generator 212 containing a 
plurality of parallel fluorescent tubes positioned under the 
diffuser 216, and a housing 218 enclosing the light 
source generator 212. The sidewalls of the housing 218 
extend up and connect to the edge of the diffuser 2 16 
such that a chamber 222 is formed inside the housing 
218. The housing 218 further contains a plurality of heat 
pipes 224a with high heat conductivity positioned at the 
contact points of the upside of the housing 218 and the 
diffuser 216, and a plurality of heat pipes 224b with high 
heat conductivity positioned directly below the florescent 
tubes in the bottom flat of the housing 118. In this em- 
bodiment, the inside surface of the housing 218 and the 
surface of the heat pipes 224b protruding out of the bot- 
tom flat of the housing 218 contains a layer of reflecting 
film 214 to reflect the light beams emitted from the light 
source generator 212 to pass through the chamber 222 to 
the diffuser 216. The characteristic of this embodiment is 
that the heat pipes 224b are set directly under the fluo- 



rescent tubes and have the reflecting film 214 on their arc 
surface, and it results in a better reflecting effect than the 
bottom flat of the housing 218 only containing a flat re- 
flecting sheet but without any protruding surface. The 
material of the heat pipes 224a, 224b and the radiator 
piece is approximately the same with the first embodi- 
ment of the present invention. 

[0023] pig. 5 is a schematic diagram of the reflected light path of 
the bottom of the housing 218 of the back light unit 210 
in Fig. 4. Light beams from the light source generator 212 
are reflected by the arc surface of the heat pipes 224b on 
the bottom flat of the housing 218 to the sidewalls of the 
housing 218 and the diffuser 216, and less light beams 
will be reflected to the fluorescent tubes, thus the light 
utility can be raised. 

[0024] pig. 6 is a section view of the back light unit 310 accord- 
ing to the third embodiment of the present invention. Fig. 
7 is a schematic diagram of the reflected light path of the 
bottom of the housing 318 of the back light unit in Fig. 6. 
The back light unit 310 is a direct-underlying type back 
light unit positioned in the backside of a display panel 
320. The back light unit 310 comprises a diffuser 316, a 
light source generator 312 containing a plurality of fluo- 



rescent tubes positioned under the diffuser 316, and a 
housing 318 enclosing the light source generator 312, 
wherein the sidewalls of the housing 318 extend up to the 
edge of the diffuser 316 to form a chamber 322. Several 
heat pipes 324 composed of high conductive materials are 
set in the housing 318. The housing 318 also contains a 
plurality of reflecting sheet 328 with high radiating ten- 
dency on the bottom flat of the housing 3 18 and a re- 
flecting film 314 covering the inside surface of the hous- 
ing 318. For increasing the utility of light, the heat pipes 
324 are positioned directly below the fluorescent tubes in 
the bottom flat of the housing 318 with the reflecting film 
314 on their surfaces protruding out of the housing 318, 
and the contact surface of each of the heat pipes 324 and 
the external environment is a rough surface for increasing 
the radiating area of the heat pipes 324. For example, the 
rough surface may comprise a plurality of sharp teeth. 
The characteristic of this embodiment is that the reflect- 
ing sheet 328 set on the bottom flat of the housing 318 
can effectively raise light utility so that the lightness of 
the display panel 320 can be improved. Furthermore, the 
contact surface of each of the heat pipes 324 and outside 
environment is a rough surface, thus the radiating area is 



increased and the rate of thermal dissipation is increased. 
[0025] | n contrast to the prior art, the present invention back 

light unit contains the heat pipes set in the housing to in- 
crease the thermal dissipation, thus the heat accumulation 
problem in the prior art can be solved. The temperature of 
the internal portion of the light source generator can be 
maintained in a uniform state when the present invention 
back light unit is operated so as to improve the perfor- 
mance and extend the lifetime of the elements of the back 
light unit. It is another advantage that the path of light 
beams from the light source generator in the internal por- 
tion is considered when setting the heat pipes, therefore 
the light utility can be raised after positioning the heat 
pipes. 

[0026] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



